Mucinous carcinoma of the breast is one of the rarer forms of intramammary cancer, often presenting as a lobulated, fairly well circumscribed mass on mammography, sonography, and gadolinium-enhanced magnetic resonance imaging. It accounts for 1% to 7% of all breast cancers and generally carries a better prognosis than other types of malignant breast cancers. Metastatic disease occurs at a lower frequency than in other types of invasive carcinoma. We present an atypical case of mucinous carcinoma in a woman who presented with a palpable intramammary lymph node metastasis from an unknown breast primary. Subsequent magnetic resonance imaging and percutaneous biopsy demonstrated histologic findings consistent with a mixed mucinous neoplasm with a micropapillary pattern.
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I
nvasive mucinous carcinoma of the breast is one of the rarer breast neoplasms and is typically associated with a better prognosis than other types of breast cancer. It often presents as a lobulated and/or well-circumscribed mass on mammography, sonography, and magnetic resonance imaging (MRI). We present the case of a patient with a more aggressive type of mucinous carcinoma: a mixed neoplasm with micropapillary features.
CASE REPORT
A 52-year-old woman presented to her primary care physician complaining of a new lump in the upper outer quadrant of her left breast. A mammogram demonstrated a 7 mm ovoid mass at the 2:00 position of the left breast (Figure 1 ). Targeted sonographic evaluation demonstrated a well-circumscribed, oval-shaped mass of mixed echogenicity at the 2:00 position, approximately 10 cm from the nipple (Figure 2 ). Ultrasoundguided percutaneous biopsy results were consistent with metastatic involvement of an intramammary lymph node from a mammographically occult breast carcinoma.
Gadolinium-enhanced breast MRI demonstrated a 3.9 × 5.2 × 1.7 cm area of suspicious nonmasslike enhancement within the lower inner and lower outer quadrants of the left breast. A 1.2 cm focus of masslike enhancement was also visualized at the 7:00 position of the left breast (Figure 3) . Th ese two foci of abnormal enhancement were subsequently biopsied; both sites were consistent with an infi ltrating ductal carcinoma (grade I/II) with mucinous and micropapil-(ER/PR) negative and HER-2 positive (3+ staining). Bone scintigraphy and gadolinium-enhanced brain MRI were negative for extramammary spread of disease. Th e patient is presently exploring various treatment options with her medical oncologist.
DISCUSSION
Mucinous (colloid) carcinoma of the breast is one of the rarer breast neoplasms, accounting for 1% to 7% of all invasive breast carcinomas. A prevalence as high as 7% is found in women over the age of 75 years, while a prevalence of 1% is found in those younger than 35. A mucin component >33% to 50% defi nes this type of tumor (1) . From a histologic perspective, mucinous carcinomas may be divided into pure mucinous and mixed mucinous entities, depending upon the percentage of mucin within the neoplasm. Pure mucinous carcinomas (mucin -indicates no information available.
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Baylor University Medical Center Proceedings Volume 26, Number 3 component >90%) are associated with a better prognosis, a longer disease-free interval, and a lower incidence of axillary node metastasis (2, 3) . Th e frequency of mucinous intramammary neoplasms at Baylor University Medical Center at Dallas is summarized in the Table, with a reported incidence over the 3-year period of approximately 2.5%. When palpable, these cancers often present as soft masses due to their semisolid mucin constituents. Most mucinous carcinomas are readily detected on mammography. Th ey appear as low-density, well-defi ned or microlobulated oval masses and generally belong to the category of "well-circumscribed" breast carcinomas (4). Microlobulated margins have been associated with higher mucin content, while irregular or spiculated margins correspond to lower percentages of mucin and infi ltrating margins histologically. Th e irregular and infi ltrating margins seen on mammography and histology have been attributed to greater degrees of fi brosis associated with the nonmucinous components (5). Albeit rare, calcifi cations seen in conjunction with mucinous tumors frequently correspond to the invasive ductal component of the cancer in a mixed mucinous tumor (6) .
Sonographically, mucinous carcinomas typically present as complex masses of mixed echogenicity with solid and cystic-appearing components. However, up to 20% of these lesions may present as homogenous masses on ultrasound. Th ey are isoechoic or hypoechoic to subcutaneous fat, with posterior acoustic enhancement a common fi nding. Microlobulated contour is often more readily demonstrated on sonography rather than mammography (3, 4) .
Mucinous carcinomas of the mammary gland frequently present as lobulated tumors on MRI, with dynamic time-signal intensity curves that exhibit a gradual contrast enhancement or plateau-type pattern after the initial upstroke. Th ey classically demonstrate high signal intensity on T2-weighted images due to the intrinsic mucin component. Signal intensity on T1-weighted images varies from low to high, a feature that is largely dependent on the protein composition of the tumor (4, 7) .
Th e overall survival of patients with mucinous carcinoma diff ers little from age-matched individuals within the general population (8, 9) . More current studies have shown that a subset of patients diagnosed with mucinous carcinoma do not demonstrate such favorable outcomes. In particular, Barbashina et al (10) and Shet et al (11) revealed that specifi c subtypes of pure mucinous carcinoma-those with a micropapillary patterndemonstrate signifi cantly worse prognoses. A micropapillary pattern consists of an "inside-out" arrangement of tumor cells surrounded by clear spaces with a high propensity for angioinvasion. In the study of Barbashina et al (10) , more than half of patients with this type of pattern were found to have lymphovascular invasion, and synchronous axillary lymph node metastases were detected in approximately one third. Twenty percent of patients also demonstrated HER-2 and P53 positivity, factors that are generally associated with a worse prognosis (10). High nuclear grade was noted in association with this type of micropapillary pattern in a separate study by Ranade et al (12) .
Recent studies (11, 13) have also revealed that a subset of patients diagnosed with mucinous carcinoma present with mammographically occult neoplasms and/or multifocal/multicentric disease. Additionally, some of these patients demonstrate metastases at presentation, as well as tumors that are ER/ PR negative and HER-2 positive. Traditionally, pure mucinous carcinomas exhibit a rate of metastasis of <15% (8) . In addition, these neoplasms classically demonstrate ER/PR positivity and HER-2 negativity, characteristics that often confer a better prognosis. Although research is limited at this point, a heightened recognition of the biologic heterogeneity of this tumor may lead to improved use of radiologic modalities, more individualized treatment, and improved outcomes in a certain subset of patients.
